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DETAILED ACTION 

Specification 

1 The specification is objected to because the assigned SEQ ID NOs have not been 
used to identify each sequence listed, as required under 37 CFR 1 .821(d). See Figure 

1 . The "Brief Description of the Drawings" should be amended to provide the 
appropriate sequence identifiers for each of the recited sequences or a new Figure 1 
should be submitted which includes the appropriate sequence identifiers for each of the 
recited sequences. 

Claim Objections 

2. Claims 1 and 1 1 are objected to because of the following informalities: 

In claims 1 and 1 1 "response" should read "respond." 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1-11 are indefinite because the claims do not recite a clear nexus 
between the preamble of the claims and the final process step of the claims. Claims 1- 
1 0 are drawn to a method for detecting the propensity of an individual to respond 
effectively to treatment with interferon-a and ribavirin therapy. However, the claims 
recite a final step of analyzing a polynucleotide sample for the presence of a 
polymorphism in the CD81 gene. The claims do not clarify how the step of detecting the 
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polymorphism results in the determination of whether an individual has a propensity to 
effectively respond to said treatment. The claims should be amended to clarify that 
detection of the polymorphism indicates a propensity of the individual to respond 
effectively to interferon-a and ribavirin combined therapy. Similarly, claim 1 1 is indefinite 
because the claim does not recite a clear nexus between the preamble of the claim of a 
method for detecting the propensity of an individual to respond effectively to treatment 
with interferon-a and ribavirin combined therapy and the single process step of the claim 
of analyzing a haplotype of the CD81 gene and its flanking regions. The claim omits 
essential process steps because the claim does not clarify how detecting a haplotype 
results in the determination of whether an individual will respond effectively to treatment 
with interferon-a and ribavirin therapy. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the same 
and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-11 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for methods for detecting a propensity of a HCV- 
infected human to respond effectively to treatment with interferon-a and ribavirin 
combined therapy wherein the method comprises detecting the presence of a SNP in 
the CD81 gene or the presence of a CD81 haplotype and determining that the individual 
has a propensity to respond effectively to said treatment if said SNP is present, wherein 
said SNP is selected from the group consisting of Tat rs800136, a Tat rs800137, a G 
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at rs800334, an A at pos1 98603, a T at rs2522012, an A at rs2522013, and a T at 
rs800335 and wherein the haplotype is a G at rs800136 and a G at rs800137 or the 
haplotype is TGGCC for the SNPs rs800334, pos1 989603, rs252012, rs252013, and 
rs800335, does not reasonably provide enablement for methods for detecting a 
propensity of any individual to respond effectively to treatment of interferon-a and 
ribavirin combined therapy wherein the method comprises detecting the presence of 
any SNP in the CD81 , any CD81 haplotype or any haplotype in a region flanking CD81 . 
The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the invention commensurate in 
scope with these claims. 

The following factors have been considered in formulating this rejection (In re 
Wands, 858F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988): the breadth of the claims, the 
nature of the invention, the state of the prior art, the relative skill of those in the art, the 
predictability or unpredictability of the art, the amount of direction or guidance 
presented, the presence or absence of working examples of the invention and the 
quantity of experimentation necessary. 

Breadth of the Claims: 

The claims are drawn broadly to encompass methods for detecting a propensity 
of an individual to respond effectively to treatment of interferon-a and ribavirin combined 
therapy comprising detecting the presence of any SNP in the CD81 gene or any CD81 
haplotype or any haplotype of a sequence flanking the CD81 gene. The CD81 genomic 
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sequence consists of 19,887 bp. The gene is located at 1 1p15.5 and thereby is flanked 
by a significant and diverse array of nucleotide sequences, including sequences 
encoding for TSSC2, IGF2, H19, TSSC4 and KCNQ1 . Further, the specification 
contemplates the detection of any polymorphism or haplotype in a sequence of at least 
70 Kb that includes the CD81 gene and 5' and 3' untranslated sequences (see page 
35). Accordingly, the claims encompass methods for detecting any polymorphism in the 
CD81 gene, wherein the polymorphism is not defined in terms of its identity or location. 
The claims also encompass indirectly by assaying for polymorphisms in linkage 
disequilibrium with the stated SNPs and any other undefined polymorphisms. The 
claims further encompass assaying for a haplotype of a CD81 gene or a haplotype of 
any chromosome 1 1 sequence. Additionally, the claims encompass predicting 
responsiveness of any organism to treatment with the interferon-a and ribavirin 
combined therapy, wherein the organism is being treated to any condition. 

Nature of the Invention 

The claims encompass methods of predicting effectiveness of therapy for HCV 
by assaying for the presence of a polymorphism in the CD81 gene. The invention is in a 
class of inventions which the CAFC has characterized as 'the unpredictable arts such as 
chemistry and biology" (Mycolgen Plant Sci., Inc. v. Monsanto Co., 243 F.3d 1316, 1330 
(Federal Circuit 2001)). 

Teachings in the Specification and State of the Art: 
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The specification (page 15) teaches that the protein level of membrane bound 
CD81 in isolated peripheral blood cells and hepatocytes is down-regulated in response 
to treatment with interferon-a alone or in combination with ribavirin. The specification 
(page 15) states that "it is concluded that interferon-a and ribavirin regulate the 
expression of CD81 in vitro and in vivo." 

The specification provides the results of a study in which 92 Chinese Han 
patients with chronic HCV infection, treated with a combination of interferon-a and 
ribavirin therapy were analyzed for the presence of SNPs in the CD81 gene. Nineteen 
SNPs were detected in the CD81 gene and 7 of these SNPs were found to be 
associated with response to treatment (see page 32 and Tables 3-14). In particular, the 
specification teaches an association between effectiveness of interferon-a and ribavirin 
combination therapy and the presence of the polymorphisms of a T at rs800136, a T at 
rs800137, a G at rs800334, an A at pos1 98603, a T at rs2522012, an A at rs2522013, 
and a T at rs800335. Accordingly, the specification has enabled the detection of each 
of these 7 SNPS in the CD81 gene as predictive of responsiveness of a HCV-infected 
patient to treatment with interferon-a and ribavirin combination therapy. 

The specification (page 35) states that 9 haplotypes in the 70 Kb region that 
comprises the CD81 gene have been identified in Figure 17. It is stated that haplotype 
block 4 and 7 are associated with favorable response to treatment. It appears that 
"block 4" is intended to refer to a haplotype of G at rs8001 36 and a G at rs8001 37. 
Figure 18 indicates that a haplotype of a C at rs800136 and a C at rs800137 was 
associated with lack of a favorable response to treatment (responders 46 and non- 
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responders 52). The TGGCC haplotype for the SNPs rs800334, pos1989603, rs252012, 
rs252013, and rs800335 was found to be correlated with a favorable response to 
treatment (page 36, and Figure 19) 

The Predictability or Unpredictability of the Art and Degree of Experimentation: 

The art of determining an association between a polymorphism and a 
response to treatment of a disorder is highly unpredictable. Knowledge of the sequence 
of the wildtype CD81 gene and other sequences and genes flanking the CD81 gene 
does not allow one to immediately envision specific polymorphisms which are 
associated with a response to treatment to interferon-a and ribavirin combination 
therapy. Once a new polymorphism is identified, it remains unpredictable as to whether 
that polymorphism is present in the general population at levels equivalent to that in 
HCV-infected individuals that are responsive to treatment with interferon-a and ribavirin. 

The specification itself exemplifies the unpredictability in the art of identifying 
polymorphisms which are associated with a phenotype. While the specification teaches 
that 19 polymorphisms were identified in the CD81 gene, only 7 of these polymorphisms 
were found to be associated with response to interferon-a and ribavirin combination 
therapy. No information is provided in the specification or prior art regarding a 
mechanistic relationship between the polymorphisms and response to therapy. For 
example, it is unclear as to how the presence of a T at nucleotide position rs800136 of 
the CD81 gene effects an individuals responsiveness to treatment with interferon-a and 
ribavirin. The specification does not teach whether the polymorphisms are located in 
exon sequences and whether the polymorphisms effect the sequence of the encoded 
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protein and if so, whether such a change occurs in a region that is important in the 
binding of HCV particles. Accordingly, there is no predictable means to ascertain a priori 
whether a polymorphism in the CD81 gene will or will not be associated with response 
to treatment. 

Without extensive information regarding the structure-function relationship 
between the CD81 gene and flanking gene sequences, it is highly unpredictable as to 
what would be the identity of additional SNPs, insertions, deletions or splice variants 
which would be associated with response to interferon-a and ribavirin combination 
therapy. Thus, one cannot readily anticipate the effect of a polymorphism or mutation 
within the CD81 gene and flanking sequences. 

It is also unpredictable as to whether a polymorphism in the CD81 gene will 
effect responsiveness to interferon-a and ribavirin treatment in subjects that are not 
infected with HCV. The specification teaches only the effect of this combined therapy on 
HCV-infected subjects. There are no teachings in the specification as to how the stated 
polymorphisms would effect response to treatment in any other types of conditions. 
Amount of Direction or Guidance Provided by the Specification: 

The specification teaches only 7 SNPS and 2 haplotypes of the CD81 gene 
which are associated with response to interferon-a and ribavirin treatment. To identify 
additional polymorphisms in the CD81 gene and in sequences flanking the CD81 gene 
(and thereby sequences of any region of chromosome 1 1 ) which are diagnostic would 
require extensive experimentation. For example, such experimentation may involve 
sequencing the CD81 gene and all chromosomal regions of chromosome 1 1 of affected 
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individuals that are responsive to treatment with interferon-a and ribavirin, sequencing 
the CD81 gene and chromosome 1 1 sequences of control individuals which are not 
responsive to treatment with interferon-a and ribavirin, comparing the sequences of 
these two groups, and then identifying polymorphisms which are present only in the 
group of responders and not in the non-responder group. Such random, trial by error 
experimentation is considered to be undue. 

While methods for identifying polymorphisms are known in the art, such methods 
provide only the general guidelines that allow researchers to randomly search for 
polymorphisms that may linked to a phenotype. The results of performing such 
methodology is highly unpredictable. The specification has provided only an invitation to 
experiment. The specification does not provide a predictable means for identifying 
additional polymorphisms and haplotypes of the CD81 gene or flanking sequences 
using these polymorphisms or haplotypes to identify individuals who will have a 
favorable response to interferon-a and ribavirin treatment. 
Working Examples: 

Again, the specification teaches methods for analyzing the nucleic acids of an 
individual to directly detect the presence of a T at rs800136, a T at rs800137, a G at 
rs800334, an A at pos1 98603, a T at rs2522012, an A at rs2522013, and a T at 
rs800335 or to detect the GG rs800136/rs800137 haplotype or the TGGCC haplotype 
as defined in Table 17 as indicative that the individual will have an effective response to 
interferon-a and ribavirin combined treatment. There are no additional examples 
provided in the specification in which other types of polymorphisms in the CD81 gene or 
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polymorphisms linked to these SNPs or haplotypes in sequences flanking the CD81 
gene are used to determine an individual's response to treatment. 
Conclusions: 

Case law has established that '(t)o be enabling, the specification of a patent must 
teach those skilled in the art how to make and use the full scope of the claimed 
invention without 'undue experimentation.'" In re Wright 990 F.2d 1557, 1561 . In re 
Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970) it was determined that '(t)he 
scope of the claims must bear a reasonable correlation to the scope of enablement 
provided by the specification to persons of ordinary skill in the art". The amount of 
guidance needed to enable the invention is related to the amount of knowledge in the 
art as well as the predictability in the art. Furthermore, the Court in Genetech Inc. v 
Novo Nordisk 42 USPQ2d 1001 held that '(l)t is the specification, not the knowledge of 
one skilled in the art that must supply the novel aspects of the invention in order to 
constitute adequate enablement". 

In the instant case, the claims do not bear a reasonable correlation to the scope 
of enablement because the specification teaches only 7 SNPs and 2 haplotypes of the 
CD81 gene which are associated with responsiveness to interferon-a and ribavirin 
treatment. Again, the CD81 gene spans 19.88 kb, yet only 7 nucleotide positions have 
been identified within the CD81 gene that are correlated with response to therapy. 
Similarly, the chromosome 11 sequences flanking the CD81 gene encompass hundreds 
of thousands of additional nucleotide sequences, yet no haplotypes from these regions 
have been identified which are correlated with response to treatment. Accordingly, the 



Application/Control Number: 1 0/61 8,620 Page 1 1 

Art Unit: 1634 

specification does not teach a representative number of additional polymorphisms, 
including insertions, deletions, or substitutions in the CD81 gene or a representative 
number of haplotypes of the CD81 gene or a representative number of haplotypes of 
sequences which are associated with response to interferon-a and ribavirin treatment. 

Further, the specification does not teach each of the novel aspects of the claimed 
invention because the novelty of the invention lies in the identity of the specific 
polymorphisms correlated with response of HCV-infected individuals to treatment with 
interferon-a and ribavirin. The novel aspects of the invention are not methods of 
identifying additional polymorphisms in the CD81 gene and flanking sequences since 
general methods of searching for polymorphisms were known in the art at the time the 
invention was made. 

In view of the unpredictability in the art, extensive experimentation would be 
required to identify additional CD81 polymorphisms and haplotypes which would be 
associated with response to interferon-a and ribavirin combined treatment. Accordingly, 
although the level of skill in the art of molecular biology is high, given the lack of 
disclosure in the specification and in the prior art and the unpredictability of the art, it 
would require undue experimentation for one of skill in the art to make and use the 
invention as broadly claimed. 

5. Claims 1,2, 10 and 11 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 



Application/Control Number: 10/618,620 Page 12 

Art Unit: 1634 

the application was filed, had possession of the claimed invention. This is a Written 
Description rejection. 

The claims are drawn broadly to encompass methods for detecting a propensity 
of an individual to respond effectively to treatment of interferon-a and ribavirin combined 
therapy comprising detecting the presence of any SNP in the CD81 gene or any CD81 
haplotype or any haplotype of a sequence flanking the CD81 gene. The claims do not 
define the polymorphism or haplotype in terms of the identity of a nucleotide(s) or the 
location of the polymorphism(s). 

The specification teaches an association between responsiveness of HCV- 
infected patients to treatment with interferon-a and ribavirin and the presence of the 
CD81 polymorphisms of a T at rs800136, a T at rs800137, a G at rs800334, an A at 
pos1 98603, a T at rs2522012, an A at rs2522013, and a T at rs800335 and the CD81 
haplotypes of (i) a G at rs800136 and a G at rs800137 and (ii) TGGCC for the SNPs 
rs800334, pos1989603, rs252012, rs252013, and rs800335. While methods which 
detect the presence of one of the 7 SNPs or one of the 2 haplotypes meet the written 
description requirements of 35 U.S.C. 112, first paragraph, the specification does not 
disclose and fully characterize the genus required by the claims of any polymorphism or 
haplotype of the CD81 gene or flanking regions that are associated with treatment 
efficacy of interferon-a and ribavirin combined therapy. 

Vas-Cath Inc. V. Mahurkar, 1 9 USPQ2d 1111, clearly states that "applicant must 
convey with reasonable clarity to those skilled in the art that, as of the filing date sought, 
he or she was in possession of the invention. The invention is, for purposes of the 
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'written description' inquiry, whatever is now claimed". Applicant is reminded that Vas- 
Cath makes clear that the written description provision of 35 U.S.C. 1 12 is severable 
from its enablement provision. In The Regents of the University of California v. Eli Lilly 
(43 USPQ2d 1398-1412), the court held that a generic statement which defines a genus 
of nucleic acids by only their functional activity does not provide an adequate written 
description of the genus. The court indicated that while Applicants are not required to 
disclose every species encompassed by a genus, the description of a genus is achieved 
by the recitation of a representative number of DNA molecules, usually defined by a 
nucleotide sequence, falling within the scope of the claimed genus. At section B(1 ), the 
court states that "An adequate written description of a DNA... 'requires a precise 
definition, such as by structure, formula, chemical name, or physical properties', not a 
mere wish or plan for obtaining the claimed chemical invention". 

In analyzing whether the written description requirement is met for a genus claim, 
it is first determined whether a representative number of species have been described 
by their complete structure. In the instant case, 7 polymorphisms and 2 haplotypes of 
the broadly claimed genus have been identified. No additional polymorphisms or 
haplotypes are disclosed in the specification or prior art. It is then determined whether a 
representative number of species have been sufficiently described by other relevant 
identifying characteristics (e.g. restriction map, biological activity of an encoded protein 
product, etc.). In the instant case, no such identifying characteristics have been 
provided for any additional CD81 polymorphisms or haplotypes. However, the claims as 
written are inclusive of a potentially large genus of polymorphisms in the 19.88 kb CD81 
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gene and in the chromosomal sequences flanking the CD81 gene. While one could 
contemplate a nucleotide substitution, deletion or addition at each and every position in 
the CD81 gene and flanking chromosomal sequences, such nucleotide variations are 
not considered to be equivalent to specific nucleotide variations associated with 
response to interferon-a and ribavirin therapy. Rather, polymorphisms and haplotypes 
of the CD81 gene associated with efficacy of interferon-a and ribavirin therapy represent 
a distinct group of nucleotide variations which are expected to occur at only specific 
locations within the CD81 gene and consist of specific nucleotide alterations. 
Accordingly, knowledge of the sequence of the wild-type gene does not allow the 
skilled artisan to envision all of the contemplated polymorphisms encompassed by the 
claimed genus. Conception of the claimed invention cannot be achieved until reduction 
to practice has occurred, regardless of the complexity or simplicity of potential methods 
for isolating additional nucleotide variations. As stated in Fiers v. Revel, 25 USPQ2d 
1601, 1606 (CAFC 1993) and Amgen Inc. V. Chugai Pharmaceutical Co. LTD, 25 
USPQ2d 1016, one cannot describe what one has not conceived. 

Further, the specification teaches SNPs of the CD81 gene, but does not teach 
any other types of polymorphisms in the CD81 gene that are correlated with response to 
interferon-a and ribavirin therapy. Additionally, the specification does not teach any 
haplotypes of sequences flanking the CD81 gene that are correlated with response to 
interferon-a and ribavirin therapy. 

Accordingly, the disclosure in the specification of 7 SNPs and 2 haplotypes of the 
CD81 gene is not considered to constitute a representative number of polymorphisms, 
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including insertions, deletions, substitutions or splice variants, of the CD81 gene or 
flanking gene sequences which are associated with efficacy of interferon-a and ribavirin 
combined therapy. For these reasons, Applicants have not provided sufficient evidence 
that they were in possession, at the time of filing, of the invention as it is broadly 
claimed and thus the written description requirement has not been satisfied for the 
claims as they are broadly written. Applicants attention is drawn to the Guidelines for 
the Examination of Patent Applications under 35 U.S.C. 112, U 1 "Written Description" 
Requirement, Federal Register, Vol. 66, No. 4, pages 1099-1 111, Friday January 5, 
2001. 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kerr et al (Arthritis and Rheumatism. Sept. 1999. 42(9 Supplement) S336, 
Abstract 1591) teaches a method for detecting a polymorphism in the CD81 gene in 
patients with HCV infection. Kerr states that CD81 is polymorphic in African American 
patients and postulates that this may be due to the relative lack of response to response 
to alpha interferon in these patients. However, Kerr does not teach the identity of the 
polymorphism and does not teach an association between a CD81 polymorphism and 
response to interferon-a and ribavirin combined treatment. 

Hennig et al (Genes and Immunity. 2002. 3: '359-367) discloses a study in which 
portions of the CD81 gene were sequenced to screen for polymorphisms in patients 
infected with hepatitis C virus. Hennig (page 362) reports that "(t)he coding region of the 
CD81, including exons 5 to 7 which encode the large extracellular loop, was found to be 
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highly conserved in the 35 patients sequenced, indicating that novel polymorphisms 
were not present in this region." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carla Myers whose telephone number is (571) 272- 
0747. The examiner can normally be reached on Monday-Thursday from 6:30 AM-5:00 
PM. A message may be left on the examiner's voice mail service. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Jones, 
can be reached on (571 )-272-0745. 

The fax phone number for the organization where this application or proceeding 
is assigned is (571 )-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at (866)-217-9197 (toll-free). 

Carla Myers QjJl^ttHcS 
November 9, 2005 CARLA J. MYERS u 

PRIMARY EXAMINER 



